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i4) NEW SURGICAL ADHESIVE COMPOSITION 

>7)Abstract: 

URPOSE: To provide a surgical adhesive based on an 
nocuous organic com pound having biocompatibility and 
odegradability by including an organic compound represented 
t a plurality of specific formulae having thiol groups or their 
jrivatives, a carboxyl group, and a carbonyl group. 
ONSTITUTION: An organic compound represented by 
rmula L having at least two thiol groups or their derivatives, 
carboxyl group, and a carbonyl group, is contained in an 

Ihesive composition for use in coupling living tissues JJ 
gether and in coupling living tissue to a transplanted 
omaterial. In the formula I, (x), (y), and (z) are 1 or 2. and R 
a hydrocarbon chain having one to fifty carbon atoms, 
eferably an alkyl chain, and further preferably an aliphatic 
lain having gone to ten carbon atoms, selected from the 
oups of R1 and R2 represented by formula II. R3, R4, R5, R6, 1 
d R7 are hydrogen or aliphatic and aromatic groups, 

eferably lower alkyl groups and aromatic groups, and further preferably groups selected from 
thin formula III. 
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[ 0 O 5 1 ] ftttSr?!*, i?-SH»C*f-f 5*y-SH 

F (*pi$) fcifivv*/* v\ by, ft-7SH©i^ 

[0 0 5 2] nttttc-CWBIfttt&F WW . «*.tf3 
fcifil^F (¥*&) trB«fcbTEiWfy-9— K±«t b. 
(sur-reticuler) , ^^StiItc U S*-CF (¥*&) 
£$J5£ U K^fiifS^wiSTC-e 2 IciSv y Jo i tFi> 

[oo53j y^«>^^s6«*^<-f 3- wo/8i£-e 

li, F PF*» j!>S2^±, £F£b<l±2.6 £TF> 

* b< li 2.3KT<Oia^»i-*i3*>*y =r-r-»&«l»Sr 

'<-f **m-ei±» F £2.3 £1±, #*b<!42. 

[0054] ±iEco^-y =f-r— (ih Jtfy-v— (IIK 4# 

(1 1 1) ttfflK* t MS^ h ^ < ^ $ /«£ V ^frg-ifc 



ffS^ns. *y=r^— (i) Jiffiv^^-S d.oo 
o Da*ss) sr*-t-*«>-<?4*iai(irt»Jc*ttk-e#, 

[0055] m7tvtzte*?mm 

*«"C#*. **Wl*W£&te*JW*Mfc|4» ±12 (I), 

(id *fc»4(iii) &m^it&.mm'&&t3i*9&tmt 

loose] ut. *&w<o&nmmM(om&.b. mm 

mmm 1 ~2o«rKwi-*. 
immm] mmm i 

*2^L±2k2^2-M. K (DMAC) ■fTOv'^fy^^f 

[0 0 5 7] 
Ut2 5] 



C 
II 

0 



CH 2 -CH 2 -C — NH— CH— CH 2 -S -S -CH 2 -CH-NH 



I 

COOCHi 



COOCIU 



(1) 



25 g (0.073mol) CO 's^lsi?* fvP&gS i , 

400 miroDMACtSrgtl ] J y h ^COS/S^^'A 

JifeV-'TN 41.2 ml (0. 293mol) CO h I) if 5 
mn-?Z>. mmVtztffi><9 (OmtX? is-^ 8. lml&D 
MAC 100inl»C#-S)?byt'b<OSr^*P77^.='4:^bTR 

•So itltbfcNy^^T^^-i'AifiSrilgigT-^b 
RJtWfrfcfcifcs y y hwpXitmtSitZ. # 

y -^-srffiiatrioTiHiiixb, K^d— 7^x-&.m-rz> 

5„ 'HNMR (fiTk^-ftbfc h y V/W^-o^g? (TF 
A) *) t I h^t\t— ifcbfco -^SCfi (D 

MACT&ttiaB&fc^ n-^ hi/^^w (sec) -^ay 

^b, #Vx^ ttTIEcoilt) : 

M, =6, 200 N M. =9, 600 

[00 58] mmm 2 

25g (0.073 mol) COJ^Sfev^^fV v^p* f;H^f/Wt , 



200ml roDMACtSrftl y >y h/K^RJtSSei-AH 
5„ 31.06 g (0.293mol)Sr^7K^^ h y !?ASr 

^AOb, lOOmlSr^PbT-T'Ui^/i'v'g VS: 

^Sbfcli^t) coffi-fL^^ 8. lml h 

/ny 100ml*tc:#r^bfct>£OSr^P77^-=«$:^-bT 

t-«#-T5o SjcS^i-ttiKbfcdf y -r— «r»a-eigiR 
u r-fehv, fttcTK-eaG^-r^o ■x^-ei^ 

t)iX-5o 'HNMR^^ (TFAt) t I R^-i 
* h^i:liHJ£CTl Wd?y -7— T-W^n^^^^ h^i: 
iHUKtbTV^o ^^W4 (DMACPT'S EC-Ciffl^b 
*fy ^fuygi-CSi) liTIScoilD : 
M a =5,700 . M. =11,500 

[0059] mmm 3 

tKU-v— (1) (D^-^t- /i>&<D)m7k<frM : ^y -y— (2) <Q 
MM 

[0 0 6 0] 
Ut2 6] 



m 



(10) 



mmW-7 - 1 6 3 6 5 0 



C -CH 2 

II 
D 



-CH 3 -C -NH-CH-CH2 -S -S -CH 3 -CH-NH 
HI I 
0 COOH CQOH 



(2) 



mmmigs&-2Ltzteftffimm&T?nbixiz.tf v^— (1) 5 

n-5o 1 HNMR^ (TFAWi^ O 

SH-CH 2 -CH-NH- C -CH 2 -CH 2 - 
I II 
COOH 0 

3g©<K!)v-(2) 2. 87gCDi^;*- h l^f h — jU 
(dithiothreitoU DTT) i S:^^#ia^T"C7K70ml 
'f'Jc^^itSo lMV-^iSLtpH 8. 5(rpfS 

ioomiT2tslttffii-s„ #cK. /Xtf^SHi-f^-v 

4X§;h<-5„ #?>;Jxfc 'HNMR^^^ WW (D 2 C"f) 
fi5$(3) 0ffc2 7) t— gtU *^^r^uS(4-f ^"^ 

[0 06 3] 3gjfegil5 

MJ (N-^f/v-) ^^^.fcaaf ';^-(2) cos 

2. 4 g V (2) *^#B^TX*7k30ml ^IC^ 
^*6JK.^Lfc>^/-/W 120ml ir^p-T 
5c ifct-, h9 (n-y^/U) >-2ml=SrSl^!il 

^i^aA-r^,, 3 mesiisis: 

mlfclfgi&inLfc^ gfcg^^A- 200ml-e2(EltBltiJ-r 
T-fc Kvt"-etti©£-ti:-5o D 2 CfT'tft? *T,fc 'HNM 

[oo6 4] mmme 



5 gco^y-^— (2) <t, 5. 3gCD ->^:xv^^vU;ii;*. 
x^ig^t^rTk 100ml 'ft^fc? 6gWN--^ 

SH-CH, — CH-NH— C -CH, -CH, 



[00 6 1 ] SgjfegiU 
(3) COfB^t 



[00 6 2] 
Hfc2 7] 

C -NH-CH-CH 2 
II I 
0 COOH 



-SH 



(3) 



do Sr7k5mi*«a$?u -r<\^s.^.m.^m^mM-r 
200ml *mu-rz> 0 itmyazmmLxmi&v. ^xmrn 

[00 6 5] Sttfll 7 

->^^^^y^v-^^^yutr.l:^^U-7-(2) <D^m 
5g©#!)?-(2) 5. 73g(Dv'^ hC/S^fvl^* 
TVP^irSrTk 100ml ^lc^^-fr^ 0 6g©N— >V 
f^T5/7*ofcVK W -zz-f-suj} jI'tK-J-I 5 K (ED 
C) ^TKSml^J-^^it, i-ClCS^-a-^ll-^Di- 
-5, SJSSr3^pF B mi-ffihSHt s 7k 200ml SrSsAQi-^o 

[0 0 6 6] ^jjfe^J 8 



^Jfe0ij7cO^«^ttfc^y-=?—l g v^^hWh 
—7i- 1. 1 g ir^fe^St-e/-?— v^UfcTk 50ml "t>U:$g 

^7W 50ml T*6leIfflmUfc^, -T^^gMSflg^ioT 
7k^j£ ; S:pH5;£-C-gH4<ft:U g^^/U 50ml T-2[§] 

TTfE^ (3), (4) feiy(5) (ft2 8) Ufc2 9) 
0ffc3 0) ) CO^^T-fcS : 
[00 6 7] 
HL2 8J 



I 

CODH 



-C -NH-CH-CH* — SH 
» I 
0 COOH 



(3) 



[0 0 6 8] 



Ut2 9] 



SH— CH 2 -CH-NH-C -CH 2 



I 



0 



c=o 
I 

NH 
I 

CH-COOCH 3 
I 

CH 2 
I 

SH 



(11) 

-CH 2 -C 
II 
0 



!ftffl¥-7 - 1 6 3 6 5 0 



-NH-CH-CHa 
I 

COOH 



— SH 



(4) 



[0 0 6 9] 



SH-CH 2 -CH-NH-C -CH 2 
I II 
C=0 0 
I 

NH 

I 

CH— COOCHa 
I 

CH 2 
I 

SH 



[£3 o] 
-CH 2 -C — NH— CH-CH 2 



-SH 



II 
0 



I 

c=o 
I 

NH 
I 

CH-COOCHs 
I 

CH 2 
I 

SH 



(5) 



a*> stl-o^s. ph< 3 X'nm-^mt^\af^m 
lo 0 7 01 mmm9 

ffi35"Ct?pHS:9.5 5. ft|fcJ.^50mlt?6El 

SH-CH 2 -CH-NH-C -CH 2 -CH 2 -C -NH-CH-CH 2 -SH 
I II II I 

COOH 0 0 COOH 



ttfflL^ -f*vS8M»JBKJ:oT7k*«&pH*«5 

(3). (6) , (7) (£3 1] [£3 2] [£3 3] Oil 

: 

[00 7 1] 
Mb 3 1 1 



(3) 



[0 0 7 2] 



SH-CH, 



-CH-NH-C 
I II 

c=o 0 
I 

NH 
I 

CH-COOH 
I 

CH 2 
I 

SH 



-CH 2 -CH S 



[£3 2] 

-C -NH-CH-CH 2 



— SH 



0 



COOH 



(6) 



[0 0 7 3] 



[£3 3] 




- 1 6 3 6 5 0 



SH-CH, -CH-NH-C -CH, -CB 3 
I II 
C=0 0 
I 

NK 
I 

CH-COOH 
I 

CB» 
SH 

i3/v^^jvM±^^-^\\L^Mzie (-COO", N 
a*) SrLTV**. »-&*Sr-f *V^««IBSriiiiS-a' 
Z> tm&itX'Z % (pH=2.5 *-c) o z-om-k. 

[0074] gWiW 1 0 

2L 



\7<Dmm^iiit^v^— i g t> -^hwh 

— 1. 1 g t Sr^ifcgsftsft-e^— v^LfcTK 50ml 

SH-CHa -CH-NH-C -CH 2 -CH 2 -C -NH-CH-CH 2 -SH 
I II II I 

COOH 0 0 COOH 



-C -NH-CH-CH, — SH 
II I 
0 c=o 
I 

NH 

I (7) 

CH-COOH 

I 

CH, 
SH 

50ml T*6lH]ttttJLfcm, 1 NHClgftfpHiM 
#5>*t5o rtUiaEi: LtTE^O) , (8) „ (9) 

Mfc 3 4] C-ftl3 5D [<t:3 6] COm'&VoX'jbZ : 
[00 7 5] 
Ht3 4] 



(3) 



[0 0 7 6 1 



SH-CH 2 -CH-NH-C 



Ut3 5] 

-CH 2 -CH 2 -C — NH— CH— CH 2 — SH 



C=D 



0 



0 



COOH 



NH 

I 

CH-COOC 2 H 5 
I 

CH 2 
I 

SH 



(8) 



[0 0 7 7] 



SH-CH 2 -CH-NH-C -CH 2 
I II 
C=0 0 
I 

NH 
I 

CH-C0OC 2 H 5 

CH 2 

I 

SH 



— CH: 



Ht3 6] 

-C -NH-CH-CH 2 — SH 



II 
0 



I 

C=0 

I 

NH 

I 

CH-COOC 2 H 5 
I 

CHa 
I 

SH 



(9) 



[0 0 7 8] mmmu 

zmmsmMmmm ma) 

^fiKgjBr mmftnWZ : 2.5±0.5mm)U «Wf,fr*» 
t>25mmX25mmroiE^»f>frS:«)f?tlibfco 3l3S?>§*®lli 
il^W^lfStJ^g, lOONW^O-fe-V-^-^ffix. 
fcT^pOUn— (Adamel Lhomargy) <DDY34S<£> 



?l3S«3^«T??Tofc 0 n<z>5igS9««-er«J-»iMEIK 
oung) ^>4S|§P,tl-5o ^tJtvfc^^^-»i*i^roT 

tite superglue) j T'rU|g, ffi^Sfctty^) iCiot 
L x 4N<73ffi^5r*P^T3^lCjB!l^bfc 0 




[0079] m\.^izMj&*tott-nmm 3 <7># d t- (2) w 

^® (iSg20~25%) -C. -^^y^^fci? 100^1 ffl^ 

(F M1 ) »i l.5~2NW«5HT-foofc 0 r ofithkj&Mi 
*fc'<-^i:-f-5f£*«J4*»«3««)ffl[ 1.5-2.5 Nt 

Pirns. tfyr^ 1//^, r^^fvifc-f h v <}j*(d 

£ 5 /<CrfiflScD*^df->^^ y -7— SrffiV^TID bf*©?Sr 
ffo-C»fc;h,fctt*Attr*v,fc»><6v* (F MI <1N, 
«*:c*/H?-< 1 J) . 
10 0 8 0] SHfcWl2 

^f-SHf^i (-COOH«) , 

4, 5, 8, gfeimOW-ft-a-fe (3), (4) t (5k 

(6) , (7) » (8) , (9) -C'K^^HJteLfco D-^rf/W 

-hiEm^^f-^^s^ii? 100^ 1 wfij-g-WTK^-e 

Jft^Lfc. 9a£$;h,fc*««&*fil. 12~3.46N<Z>«6H 
5p*&li2.04±0.62N-C-fe5o ^roffilii&Mtifffc-i-- 

(i^fBg^©tti±3~4No®ia) 0 

[0 0 8 1 ] S2SM13 
7K4mUi O.lgCDIVgJfc h37-^y M *<7y9*(l 
MEDEX) ) Sr**»Lfc»tt*:, Tgtt#ffl«TT*^f t h 
l~f>— /!✓ (DTT) lOml-epHgT-lS^FFB^TE-r-S,, 
*§i£&&#f (3 0, 8B#R8) bfc&, 3O(E0|9-cm£lb 

r-r**— shj wtm* somg srjRjni-ra. sassy 
— y*mm vxmm<o P h& 9 £ u 35»fi%<Di6grtfc: 

* bTKJS21-g-i&<08l*;ft &M£ bfc. 

SF^S*^ 1.9 ±0.4 N 

2.9 ±1.2 mj 

[0082] uT<ogtew\i&i*mmf®*iz\±±i&im 

"efcs. ztibconfaMT^ 2o©SS®3rfi;fcu -tfio 
t <b 1 *©*ffi^*^Bjro*a^*5j;i>vmrci± 

t>\ *%W<D/W^i|Sf«D^<D«a^Srif£-&-f-'<#2o 
[0 0 8 3] fgjfcgill4 




^?7- 1 6 3 6 5 0 

HJfe^lJ 4 „ 5,8, 9*$&mO<D&%&*r;^— (3). 
(4), (5), (6), (7), (8) £fcl±(9) (60mg)(D^ 150 

bfc S SMroMfflw 2 o<o£#j|flJ$$: = 7-^ 

[00 8 4] SJfeMlS 

bT 2o©£*MaKfc*&-&;!F-a:5. r coHi£#Jli 2 

So 

[0 0 8 5] ^mgi[16 

loose] mmmii 

ttKBaSfcttfl-SriffllfebTitfcffiiWSraftiitffcft 

[00 8 7] H«W18 
«v^«o*UPf**-C*!aili|(tSr«lBJbfc«K» ^Jl^brt 

[0 0 8 8] 3Mfc «l9 




(14) 



[0 0 8 9] Sffifii22 




4#PqZ7- 1 6 3 6 5 0 



(72)^0J# i^V-AH' ^3 (72)*W# v^n-A ^jfjlx. 

77^X1 69890 7 b * — A- 77>Xl 69009 iJ 3 V -7" 5?W' 

■^A'/^-f l) a 7* ?iV7 4x-—f\> — A-41 

1 



